Abstract Background
The exploration of Blood Pressure (BP) variability and of the influence of different antihypertensive drugs on BP variability may improve understanding of the mechanism involved in BP changes induced by drugs. We therefore evaluated the longterm effects of the angiotensin-receptor blocker Valsartan and of the ultraselective beta blocker Nebivolol.
Methods
A prospective study was conducted at the regional outpatient Diagnosis and Treatment Center from Cluj-Napoca, Romania. The study included newly diagnosed adult hypertensives of either sex. All patients underwent 24 hour ambulatory blood pressure monitoring (ABPM) and systolic and diastolic 24 hour blood pressure variability was measured. A total of 80 hypertensive patients were randomely assigned to receive 80 mg of Valsartan or 5 mg of Nebivolol. Patients were divided into two groups according to antihypertensive medication: group A included 42 hypertensive patients treated with Valsartan and group B included 38 hypertensive patients treated with Nebivolol.
Results
Both Valsartan and Nebivolol decreased 24h BP variability but long-term treatment with Valsartan proved to be more efficient in reducing SBP variability during the night time period. Valsartan reduces more the systolic BP variability during the night time period when compared to Nebivolol.
Conclusions:
Treatment with ARBs (Valsartan) and BBs (Nebivolol) efficiently reduced the BP variability during the day and night period of time as first line antihypertensive agents. Valsartan reduces more the systolic BP variability during the night time period when compared to Nebivolol. Antihypertensive treatment using long acting agents like an angiotensin receptor blocker or an ultraselective beta blocker could offer a better cardiovascular protection by reducing the BP variability.
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Hypertension, ABPM, blood pressure variability, Valsartan, Nebivolol Background Hypertension (HT) is the leading cause of cardiovascular disease worldwide [1] despite the development of many antihypertensive drugs. It is well known that blood pressure (BP) has a high variability within and between individuals and has been shown that BP variability increases with increasing blood pressure [2] . The exploration of BP variability and the influence of different antihypertensive drugs on BP variability may improve understanding of the mechanism involved in BP changes induced by drugs. It is well known that antihypertensive drugs reduce cardiovascular risk, in different ways through different mechanism and to different extents but the exact impact of these drugs on BP variability remains unclear. The aim of the present study was to investigate the effects of the angiotensin receptor blocker (Valsartan) and of ultraselective beta blocker (Nebivolol) on BP variability after one year of treatment by using ABPM method. Angiotensin receptor blockers (ARBs), through their unique blockade of the renin-angiotensin system, reduce morbidity and mortality which are associated with hypertension [3] . Their excellent tolerability, ability to reduce blood pressure rapidly and to control hypertension for 24-hours position them as an important choice in cardiovascular medications. Beta-blockers represent a very heterogeneous class of antihypertensive drugs. The criticisms made to some atenolol-like beta-blockers may not necessarily apply to more recent compounds which are either more β1-
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Stefania Negrea¹, Luminita Latea². Sorana Daniela Bolboacă³ ¹̕²̕³̕"Iuliu Hatieganu" University of Medicine and Pharmacy Cluj-Napoca, Romania Affiliations Corresponding Author: Stefania Negrea "Iuliu Hatieganu" University of Medicine and Pharmacy, Cluj-Napoca, Romania stefanianegrea@yahoo.com selective or exhibit some vasodilating activity like Nebivolol dose. Vasodilating beta-blockers exert a hemodynamic profile which is similar to that of ACE inhibitor and which diverges markedly from that of conventional beta-blockers [4] . Humoral factors like angiotensin, endothelin, nitric oxide may be responsible for BP fluctuations [5] and this is why this study tried to evaluate the effects of a widely used angiotensin receptor blocker (Valsartan) versus an ultraselective longacting beta-blocker which acts in part via the endothelial Larginine/nitric oxide pathway (Nebivolol) [6] [7] [8] [9] [10] .
Methods
The present prospective clinical study was conducted at the regional outpatient Diagnosis and Treatment Center in Cluj-Napoca, Romania between January 2005 and August 2008.
The study included consecutive eligible adult outpatients of either sex, newly diagnosed hypertensives with either office sitting systolic BP (SBP) of 140-179 mmHg or office diastolic blood pressure (DBP) of 90-109 mmHg. The hypertension status was defined according to the European 2007 ESC/ESH guidelines [1] and was measured by mercury sphygmomanometer in a sitting position in at least three separate casual measurements within the last month. All the patients with seated systolic blood pressure (SBP) >200 mmHg and known or suspected secondary hypertension and patients with clinical or laboratory evidence of cardiovascular, pulmonary, renal, hepatic disease, diabetic mellitus and those with intolerance to Valsartan or Nebivolol were excluded from the study.
Before taking part in the present study, all the patients gave their written informed consent. The study proposal was reviewed, approved and granted by the Research Ethics Review Boards of the Medicine and Pharmacy University from Cluj-Napoca, Romania.
A total of one hundred and five hypertensive patients completed the inclusion criteria and completed data on the doctor's evaluation (clinical, laboratory and paraclinical evaluation) before the initiation of the antihypertensive treatment and after three, six and twelve months of treatment. All patients underwent 24 hour ambulatory blood pressure (ABPM) monitoring for systolic and diastolic blood pressure evaluation at the beginning of the study and after 12 months of treatment. All these patients were randomly assigned to receive angiotensin receptor blocker (ARB) or ultraselective beta blocker (BB). The statistician in the team generated the random allocation sequence by using a random-number table and also determined the treatment category for each patient. Sealed envelopes bearing only the number of the patient were delivered to the general practitioners, along with the list of patients' numbers and names. Eighty patients completed the 12 months treatment study and there were twenty five losses to follow up because of treatment withdrawals. No major adverse events were noted. ABPM was monitored with ABPM-04, 99/BP411 -Medibase. Before using the ABPM-04, blood pressure was measured with a mercury sphygmomanometer, after the patient had been seating for at least ten minutes. The arm with higher BP values at sphygmomanometer evaluation was chosen for measurement with the ABPM-04. During the day all patients were asked to ensure that the arm was always parallel to the trunk when the cuff was inflated in order to reduce measurement errors. Readings were obtained automatically at 15 minutes intervals from 6:00 am to 10:00 pm and thirty minutes intervals from 10:00 pm to 6:00 am. All the measurements were performed by the same investigator, using the same equipment, both at the beginning of the study and during the follow up. 
Statistical analysis
Descriptive statistics, including means, standard deviation (SD), ranges and percentages, were used to characterize the study subjects. Statistical differences between groups were assessed using the Student's test on normally distributed independent samples and the Mann-Whitney U-test on non-normally distributed data. A p-value less than 0.05 was considered statistically significant. Statistical analyses were performed using SPSS 12.
Results
There were no statistically significant differences between the two groups of patients in demographic baseline characteristics. Baseline characteristics of the study population are reported in Table 1 bellow. 
Discussion
The assessment of 24 h BP variability is important in the clinical evaluation of hypertensive patients and also in the assessment of the effects of antihypertensive treatment [11] . Parati and all have shown that BP variability increases in patients with hypertension and correlates with target-organ damage [2] . Therefore in the clinical setting, BP variability reduction is considered one of the major goals of antihypertensive drug treatment [12] [13] [14] . While the precise mechanism responsible for 24 h BP variability has not yet been clarified, studies have shown that behavioural, neural, reflex and humoral factors are implicated in this phenomenon [5, [14] [15] [16] [17] [18] [19] [20] [21] [22] .
In the recent International American [23, 24] and British [25] hypertension guidelines four classes of drugs are recommended as first line treatment of hypertension: thiazide diuretics, angiotensin converting enzyme inhibitors (ACEIs), angiotensin receptor blockers (ARBs) and calcium channel blockers (CCBs). Recently released Australian Heart Foundation Guidelines recommend ACE inhibitors and ARBs as first line agents in antihypertensive therapy [26] and optimal ARB monotherapy can achieve recommended BP goals in a significant proportion of hypertensive patients [27] . Also, beta blockers are among the classes of drugs recommended as first-line therapy for the treatment of hypertension by the US JNC 7 guidelines [28, 29] and also according to the European guidelines beta-blockers remain a first line choice for the treatment of hypertension [1] .
In accordance with these recommendations in this study we tried to evaluate the effects of ARB vs. BB on BP variability by using the ABPM method in hypertensive patients. Both groups of hypertensive patients revealed a higher SBP and DBP variability during the night and day period at baseline. After 12 months of antihypertensive treatment with Valsartan or Nebivolol the systolic and diastolic BP variability during the day or night period, was significantly reduced from baseline values.
This study revealed a higher difference in the reduction of SBP variability during night between the Valsartan treatment group and Nebivolol treatment group of hypertensive patients. The 12 months treatment with Valsartan reduced more the SBP variability/night compared to Nebivolol treatment. A recent study [30] showed that SBP variability could be an independent predictor for cardiovascular events in untreated hypertensive patients. Considering this, Valsartan could offer better cardiovascular protection compared to Nebivolol.
Conclusion
Both treatment with ARBs (Valsartan) and BBs (Nebivolol) efficiently reduced the BP variability during the day and night period of time as first line antihypertensive agents.
Ultraselective beta blocker-Nebivolol proved the efficacy in controlling the BP as a first line agent. Angiotensin receptor blocker -Valsartan reduces more the systolic BP variability during the night time period when compared to beta-blocker-Nebivolol. Antihypertensive treatment using long acting agents like an angiotensin receptor blocker or an ultraselective beta blocker could offer a better cardiovascular protection by reducing the BP variability.
